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Abstract 
Background  End-of-life care is not usually a priority in cardiology departments. We sought to evaluate the changes in end-of-life care 
after the introduction of a do-not-resuscitate (DNR) order protocol. Methods & Results  Retrospective analysis of all deaths in a cardiology 
department in two periods, before and after the introduction of the protocol. Comparison of demographic characteristics, use of DNR orders, 
and end-of-life care issues between both periods, according to the presence in the second period of the new DNR sheet (Group A), a conven-
tional DNR order (Group B) or the absence of any DNR order (Group C). The number of deaths was similar in both periods (n = 198 vs. n = 
197). The rate of patients dying with a DNR order increased significantly (57.1% vs. 68.5%; P = 0.02). Only 4% of patients in both periods 
were aware of the decision taken about cardiopulmonary resuscitation. Patients in Group A received the DNR order one day earlier, and 
24.5% received it within the first 24 h of admission (vs. 2.6% in the first period; P < 0.001). All patients in Group A with an implantable 
cardioverter defibrillator (ICD) had shock therapies deactivated (vs. 25.0% in the first period; P = 0.02). Conclusions  The introduction of a 
DNR order protocol may improve end-of-life care in cardiac patients by increasing the use and shortening the time of registration of DNR 
orders. It may also contribute to increase ICD deactivation in patients with these orders in place. However, the introduction of the sheet in 
late stages of the disease failed to improve patient participation. 
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1  Introduction 
Cardiology is directly involved in the diagnosis and 
treatment of the leading causes of death.[1] Heart failure is 
the common end-stage of many cardiovascular diseases and, 
despite dramatic improvement in its outcome, admission 
rates following heart failure hospitalization remains high, 
with 50% of all cardiovascular readmissions occurring 
within the two months before death.[2] However, the atten-
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tion given by cardiologists and cardiology guidelines to 
end-of-life care is frequently marginal.[3–5] 
Given the broad scope and significance of these prob-
lems, all physicians treating patients with cardiovascular 
diseases should be prepared to plan and optimize end-of-life 
care. For this purpose open and frequent communication 
about patients expectations and needs is mandatory.[4,5] The 
do-not-resuscitate (DNR) order is the expression of the pa-
tient's right to refuse cardiopulmonary resuscitation (CPR) 
in case of cardiac arrest, thus avoiding the negative conse-
quences that might result from it (i.e., prolonging suffering, 
neurological damage).[6] In cardiology, the use of these 
DNR orders and end-of-life management are less wide-
spread than in other medical specialities.[7,8] 
Actions and instruments aimed at increasing the aware-
ness and the involvement of cardiologists in end-of-life care 
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may contribute to match the wishes and improve the ex-
periences of large number of patients in the last days of their 
lives. Five years ago we reported the result of the analysis of 
all patients consecutively dying during 26 months in our 
cardiology department.[9] After analysis, we decided to im-
prove the care provided to our patients in the final moments 
of their lives by developing and implementing a DNR order 
and palliative care protocol. We present below the new 
analysis of all patients dying in the same cardiology de-
partment during the 26 months that followed the interven-
tion, highlighting the changes achieved in end-of-life care. 
2  Methods 
2.1  Design and development of a new DNR sheet 
After detailed discussion of the data extracted from the 
analysis of the previous situation, we proposed the creation 
a formal DNR sheet. Each of the questions shown in a first 
draft was evaluated and discussed by all cardiologists during 
different clinical sessions. All comments, suggestions and 
objections made were collected and the protocol sheet was 
modified accordingly. Prior to its use, the sheet was evalu-
ated and approved by the ethics committee of our hospital. 
The protocol sheet was strongly recommended although it`s 
use is not mandatory. The Orange Sheet (colloquial name 
given because of the color of the paper where is printed) 
began to be used in our department in May 2010, and until 
the date of submission of this article continues to be used 
in the same format without further modifications (Online 
data Supplement 1).  
The sheet is always located on the front page of the med-
ical records of the patient. Besides being a marker for health 
professionals not to start CPR if the patient suffered a 
cardiopulmonary arrest (CPA), the Orange Sheet also indi-
cates the time, and reasons or symptoms for the DNR order. 
It includes another sections with questions, alternatives or 
actions to be considered after the establishment of the DNR 
order (e.g., spiritual needs, analgesic or anxiolytic drugs, 
etc.). The sheet offers the possibility of reviewing or revok-
ing the order due to changes in the clinical status and/or 
changes in the patient’s or family’s wishes.  
2.2  Analysis of the use of the new DNR sheet 
In order to assess the degree of implementation and the 
impact of the new DNR sheet, a retrospective analysis of all 
consecutive patients dying in our department between May 
2010 and June 2012 was performed. Deaths were classified 
into three groups according to the presence in the clinical 
history of the new protocol sheet (Group A), a conventional 
DNR order (Group B), or the absence of any DNR order 
(Group C). In our hospital, previous conventional DNR 
order (Group B) was a simple handwritten note in the clini-
cal history of patients indicating “not to start CPR in case of 
CPA”. The differences between groups and between pa-
tients dying in both periods (January 2007―February 2009 
and May 2010―June 2012) were analyzed. We focused 
special attention on the care received by patients in Group A. 
2.3  Statistical analysis 
Data are presented as the mean ± SD for continuous 
variables and as proportions for categorical variables. Mean 
values of continuous variables were compared with Student 
t test and one-way Analysis of Variance (ANOVA). Cate-
gorical variables were compared with the chi-square test, or 
the Fisher exact test, when the chi-square test was not ap-
propriate. All statistical analyses were performed with SPSS 
software (SPSS V16, Chicago, Illinois, USA). All P-values 
are 2-tailed. 
3  Results 
In the period between May 2010 and June 2012, a total 
of 197 deaths took place in our cardiology department. A 
DNR order written before such death was found in 135 pa-
tients (69%) (Figure 1). Table 1 shows the clinical charac-
teristics according to the presence or absence of a DNR or-
der. Differences in the same clinical characteristics between 
Group A and B are analyzed in Table 2. Median time be-
tween the protocol sheet filling and the patient’s death was 2 
days [interquartile range (IQR): 1–5 days]. In 21 of the 53  
 
Figure 1.  Distribution of 197 deaths occurring between May 
2010 and June 2012 according to the presence or absence of a 
DNR order. DNR: do-not-resuscitate. 
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Table 1.  Clinical characteristics of the total deaths taken 
place between May 2010 and June 2012.  
 
Total  
(n = 197) 
DNR order in 
place (n = 135) 
Group A + B 
No DNR order
(n = 62) 
Group C 
P
Age, yrs 75 ± 13.9 76 ± 15.6 73 ± 10.5 0.17
Female gender 73 (37%) 46 (34%) 27 (44%) 0.20
Hypertension 136 (69%) 93 (69%) 43 (71%) 0.88
Diabetes mellitus 70 (36%) 50 (37%) 20 (33%) 0.54
Smoking 34 (17%) 26 (19%) 8 (13%) 0.28
Dyslipidemia 94 (48%) 63 (47%) 31 (51%) 0.62
Obesity 28 (14%) 21 (16%) 7 (12%) 0.44
Heart disease 127 (64%) 94 (70%) 33 (54%) 0.03
ICD 16 (8%) 14 (10%) 2 (3%) 0.38
COPD 32 (16%) 23 (17%) 9 (15%) 0.67
Renal insufficiency 108 (55%) 79 (59%) 29 (48%) 0.14
Peripheral vascular  
disease 
31 (16%) 20 (15%) 11 (18%) 0.58
Cerebrovascular  
disease 
22 (11%) 16 (12%) 6 (10%) 0.67
Dementia 15 (8%) 11 (8%) 4 (7%) 0.69
Cancer 15 (8%) 13 (10%) 2 (3%) 0.12
Data are presented as n (%) or mean ± SD. COPD: chronic obstructive 
pulmonary disease; DNR: do-not-resuscitate; ICD: implantable cardiac 
defibrillator. 
Table 2.  Clinical characteristics of patients who died from 
May 2010 to June 2012 based on the presence of the new DNR 
sheet (Group A) or a conventional DNR (Group B). 
 
DNR sheet  
(n = 71) 
Group A 
Conventional DNR 
order (n = 64) 
Group B 
P
Age, yrs 77 ± 10.5 73.9 ± 12.6 0.10
Female gender 30 (42%) 16 (25%) 0.04
Hypertension 48 (68%) 45 (70%) 0.60
Diabetes mellitus 25 (35%) 25 (39%) 0.60
Smoking 16 (23%) 10 (16%) 0.30
Dyslipidemia 30 (42%) 33 (52%) 0.20
Obesity 10 (14%) 11 (17%) 0.60
Heart disease 55 (78%) 39 (61%) 0.05
ICD 8 (11%) 6 (9%) 0.40
COPD 11 (16%) 12 (19%) 0.60
Renal insufficiency 43 (61%) 36 (56%) 0.70
Peripheral vascular disease 10 (14%) 10 (16%) 0.80
Cerebrovascular disease 9 (13%) 7 (11%) 0.80
Dementia 7 (10%) 4 (6%) 0.50
Cancer 8 (11%) 5 (8%) 0.50
Data are presented as n (%) or mean ± SD. COPD: chronic obstructive 
pulmonary disease; DNR: do-not-resuscitate; ICD: implantable cardiac 
defibrillator. 
 
patients (40%) with available information regarding DNR 
signature date, the sheet was filled in the last 48 hours of 
their lives. We did not find any DNR order revoked. The 
doctor who took the decision to complete and sign the DNR 
sheet was the cardiologist in charge of the daily care of the 
patient in all but four cases. In the 52 DNR sheets, where 
was indicated whether the DNR order had been agreed with 
the patient or the family, consensus was achieved with 47 
families (90%) but only with two patients (4%). Regarding 
previous patient’s wishes about resuscitation and end-of-life 
care, no patient had a written living will. In six patients was 
possible to identify wishes verbally expressed in advance. 
The symptoms of the patients at the time of the DNR sheet 
filling are shown in Figure 2. More than one advanced-stage 
condition was present in 9 (15.6%) patients before the DNR 
order (Figure 3). 
Palliative actions or measures to improve comfort were 
indicated in the protocol sheet of 25 patients (35.2%) of 
Group A (Figure 4). In 16 of the 30 patients (53.3%) suffer-
ing from dyspnea, a perfusion of morphine or benzodi-
azepine was initiated. A total of 4 of the 7 patients (57.1%) 
symptomatic for pain received a perfusion of morphine 
and/or had non-opioid analgesia increased. Figure 5 shows 
palliative measures implemented and withdrawn treatments 
in Group A. We only found one palliative measure in the 
clinical records of the 64 patients dying with a conventional 
 
Figure 2.  Symptoms of patients at the time of filling the DNR 
sheet. Data are expressed as symptom, n. DNR: do-not-resuscitate. 
 
Figure 3.  Main clinical reason for considering patients dying 
with the DNR sheet not to be resuscitated. DNR: do-not-resusci-
tate; MOF: multiorgan failure; TCD: terminal cardiac disease; TPD: 
terminal pulmonary disease. 
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Figure 4.  Actions taken after filling the DNR sheet. DNR: 
do-not-resuscitate. 
 
Figure 5.  Number of patients in whom certain measures or 
treatments were limited after signing the DNR sheet. DNR: 
do-not-resuscitate; IABP: intra-aortic balloon pump; IMV: invasive 
mechanical ventilation; NIMV: noninvasive mechanical ventilation. 
DNR (Group B): a morphine perfusion. In 34 patients 
(53.1%) of this group a reference regarding the limitation of 
the therapeutic effort was found. In 9 patients “it was de-
cided not to carry out invasive measures” while in another 25 
patients it was stated that “limitation of treatment” was done.  
In the two periods analyzed, both of 26 months, the 
number of deaths in our cardiology department was very 
similar: 198 in the first period (from January 2007 to Febru-
ary 2009) and 197 in the second (from May 2010 to June 
2012). With respect to the baseline characteristics of the 
patients dying in these periods, a higher prevalence of 
smoking and previous heart disease, but reduced presence of 
dyslipidemia and renal failure was found in the first group 
(Table 3). Despite the short time between both analyses, it 
was possible to demonstrate a significant increase in the use 
of DNR orders; the rate of deaths preceded by a DNR order 
increased from 57.1% to 68.5% (P = 0.02). Regarding dif-
ferences in clinical characteristics between patients dying 
with a DNR order in the first period and those dying with 
the new protocol sheet (Group A), only a higher prevalence of 
Table 3.  Comparison of the clinical features of the total 
deaths in both periods. 
 
2007–2009 
(n = 198) 
2010–2012 
(n = 197) 
P 
Age, yrs 76.3 ± 10.5 75 ± 13.9  0.29
Female gender 93 (47%) 73 (37%)  0.06
Hypertension 145 (73%) 136 (69%)  0.42
Diabetes mellitus 76 (38%) 70 (36%)  0.63
Smoking 64 (32%) 34 (17%) < 0.001
Dyslipidemia 74 (37%) 94 (48%)  0.05
Obesity 21 (11%) 28 (14%)  0.35
Heart disease 165 (83%) 127 (64%) < 0.001
ICD 9 (5%) 16 (8%)  0.21
COPD 33 (17%) 32 (16%)  0.91
Renal insufficiency 64 (33%) 108 (55%) < 0.001
Peripheral vascular disease 30 (15%) 31 (16%)  0.98
Cerebrovascular disease 28 (14%) 22 (11%)  0.46
Dementia 20 (10%) 15 (8%)  0.49
Cancer 27 (14%) 15 (8%)  0.08
Data are presented as n (%) or mean ± SD. COPD: chronic obstructive 
pulmonary disease; ICD: implantable cardiac defibrillator. 
 
renal insufficiency was found in the second group (Table 4). 
A higher precocity in the decision of DNR was observed in 
Group A. In the first period, the median time from admis-
sion to the DNR order was 7 days (IQR: 3–21 days), but 
patients in Group A had it one day before (median of 6 days 
(IQR: 2–15 days). Furthermore, although only 2.6% patients 
in the first period received the DNR order in the first 24 
hours of admission, 24.5% had it at that time in Group A (P 
< 0.001). Both in the first period and in Group A, only 4% 
of patients were aware of the decision not-to-resuscitate. 
The level of information and consensus with the family was 
also similar (84.1% families in the first period vs. 90.4% in 
Group A; P = 0.40). Regarding patients dying with an im-
plantable cardioverter defibrillator (ICD) and a DNR order 
in place, only one patient from the first period (25.0%) had 
it deactivated, while this action was performed in the 8 pa-
tients in Group A (100%) (P = 0.02) (Figure 6). 
4  Discussion  
In this study, we have shown how a simple and gener-
alizable tool might change the use of the DNR orders and 
the end-of-life care in a cardiology department. Our proto-
col increased the use of DNR orders and promoted ICD 
deactivation. However, our analysis confirms the broad ef-
fort that is still needed to improve care of patients with an 
end-stage cardiovascular disease. 
4.1  Use of DNR orders 
Throughout our study we have seen a significant change  
Ruiz-Garcia J, et al. End-of-life care in a cardiology department 591 
  
http://www.jgc301.com; jgc@mail.sciencep.com | Journal of Geriatric Cardiology  
 
Figure 6.  Patients with an implantable cardioverter defibrilla-
tor having their shock therapy disconnected after the DNR order. 
DNR: do-not-resuscitate; ICD: implantable cardiac defibrillator. 
 
in the percentage of deaths preceded by a DNR order, in-
creasing from 57% in 2007–2009 to 69% in 2010–2012. 
This time course is similar to the trend observed over the 
last decade in other departments.[10] However, although this 
change cannot totally be attributed to the intervention per-
formed, we believe that given the few months between both 
analyzes and the small differences in the baseline character-
istics of the patients, it is very likely that at least it has been 
influenced by it. 
Obviously, the purpose of our intervention, or any other 
seeking to improve the attention to patients with ad-
vanced-phase cardiovascular diseases, is not to achieve all 
deaths preceded by a DNR order, as unexpected or unpre-
dictable deaths will always take place. Besides, there are 
patients who, despite having all the necessary information 
about their clinical situation, will prefer to be considered for 
CPR in case of cardiac arrest. Our goal should be to give all 
patients the opportunity to express their wishes about CPR. 
In this regard, we want to emphasize the absolute lack of 
patient involvement in the decisions that affect deci-
sion-making in the final stages of their disease. However, in 
advanced stages it is likely that patients are not capable of 
taking decisions or even are not interested in doing it.[11,12] 
As an example, in our study 11 patients in Group A were 
already sedated at the time of the DNR order. Obviously 
these reasons cannot justify the extremely low participation 
of patients (4%) in the DNR decision observed in both pe-
riods. In fact, our results support that DNR orders are fre-
quently more a marker of clinical deterioration than the true 
result of a consented desired decision.[13,14] 
Regarding the delay in decision-making, we consider 
positive the one-day reduction in the median time from ad-
mission to DNR sheet registration, being even more en-
couraging the significant increase in the percentage of pa-
tients who received the DNR order in the first 24 h of hos-
pital admission. However, although the DNR sheet did not 
improve patient participation, we still consider that it posi-
tively modify the use of DNR order. For example, given its 
easily identifiable format (orange sheet) and its constant loca-
tion (always at the beginning of the clinical history of the 
patient), it facilitates its fast recognition by all staff in case 
of cardiac arrest. In the first period, the location of the DNR 
order was not constant; sometimes it was registered in the 
daily medical notes, while in other times it was in the nursing 
notes. Something similar happened in patients from Group B. 
4.2  Management of ICD at the end of life 
It is increasingly common to find terminally ill cardiac 
and non-cardiac-patients carrying an ICD. Almost one third 
of these patients will receive an electric shock in their last 
24 h of life,[15] even though, the cause of death is not related 
with arrhythmias. The recent study of Kinch Westerdahl,  
et al.[15] showed that although a majority (52%) of patients 
with ICD had a DNR order in place, 65% of them continued 
to have their defibrillation therapies activated 24 h before 
death, and 24% had one or multiple shocks in the last day of 
life. This is contrary to the recommendations given by cur-
rent clinical guidelines.[3–5,16] Given these data, we believe 
that we can be pleased with the fact that all patients carrying 
an ICD and dying with a DNR sheet (Group A) had their 
shock therapies inactivated. 
It is also very likely that at the end stage of many diseases, 
the medical attention may focus on clinical aspects of the 
illness; so, unless in the case of an electric shock, the presence 
of an ICD could often pass unnoticed for doctors who are 
taking care of the patient, even more if they are not cardi-
ologists. We consider that the idea of including in the pro-
tocol sheet a section regarding the possible presence of an 
ICD might be incorporated to the DNR orders used in other 
departments. At this point, it should also be useful to remem-
ber that conversations with patients regarding possible ICD 
deactivation should start even before ICD implantation.[16]  
4.3  End-of-life care 
In many cases there is a risk of misinterpreting a DNR 
order,[14] and so it might not seem appropriate to include in 
the same DNR sheet a list of palliative measures, or treat-
ments to withdraw. But because the hospital environment 
for which we develop our tool and the observed delay in 
applying these DNR orders, we decided to include those 
options in the DNR sheet in order to improve the correlation 
between the patient wishes and the care plan, thus avoiding 
the overuse of invasive treatments and the underuse of pal-
liative care observed in the first period. We also believe that 
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including in the DNR sheet a question about the patient’s 
symptoms at the time of the registration of the DRN order, 
improved the medical care provided to these symptoms. In 
fact, the majority of patients in Group A received, at least, a 
palliative measure. However, we were only able to identify 
one comfort measure in the medical records of the 64 pa-
tients from Group B. 
Another important point that should always be consid-
ered in patients at end stages of many diseases is if there are 
treatments that should not be initiated or withdrawn.[17] Re-
garding this question we have also achieved partial im-
provement with the use of our DNR sheet. Patients in Group 
B were only generically cataloged with sentences like “it 
was decided not to carry out invasive measures” or perform 
“limitation of treatment”, without detailing the measures 
that were decided to limit. Meanwhile, in patients who died 
with the DNR sheet (Group A), it was clearly stated what 
treatments were limited or withdrawn, and what pallia-
tive/comfort measures were decided to start or continue.  
4.4  Limitations 
This paper suffers from the limitations and biases inher-
ent in all retrospective analysis. It should also be remem-
bered that is a single-center study taking place in a cardiol-
ogy department of a tertiary university hospital, so the con-
clusions should be extrapolated with caution to other de-
partments and hospitals. However, to the best of our know-
ledge, there are no previous data regarding the effect of 
protocols involving DNR orders and end-of-life care in 
patients dying in cardiology departments. 
4.5  Conclusions 
A DNR and palliative care protocol sheet improved 
end-of-life care, increased the use of DNR and reduced the 
time till an order is implemented in a cardiology department. 
Moreover, this cheap and easy-to-implement intervention 
increased ICDs deactivation in patients with DNR orders. 
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